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(54) Synttietic resin-made fastening iimiting device for a Joint fastening member 

(57) The present invention relates to a fastening- 
limifing device (1) for a fastening member (120) which 
lastens a pipe (200) inserted into a |»pe receiving port 
(110) on the side of a joint (A). The fastening-limiting 
device (1) has a ring portion (21) which is fittable onto 
the outside of the pipe receiving port (1 1 0). A beam por- 
tion (28) is formed on the ring portion (21). A protrusion 
(26) is formed on the beam portion (26). A first ak>utting 
porfion (22) which is to abut against a reference face 
(130) on the side of the jdnt (A) is formed on one end of 
the ring portion (21). A second abutting portion (23) 
which is to abut against a confronting portbn (121) of 
the fastening member (120) is formed on the other end 
of the ring portion (21). The gap (a) between the first 
and second abutting portioi^ (22) and (23) is equal to 
the gap k>etween the reference face (130) and the con- 
fronting portion (121) at the tinting when the fastening 
member (120) exerts a seafing property and a function 
of preventing ^ippng-ofL According to the invention, 
when an appropriate seafing property of the pipe con- 
nection portion and pre/ention of slipping-off of the pq>e 
are to be attained, the s^ew amount of the fastening 
member can be appropriately determined without dis- 
persion. 
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Description 

Background of the Invention 

1 . Field of the Invention 

[0001] The present invention relates to a synthetic 
resin-made fastening-limiting device for a joint fastening 
member which fastens a pipe to be connected to a pipe 
receiving port on the side of a joint via a fastening mem- 
ber screwed to the pipe receiving port, thereby ensuring 
the sealing property and preventing the pipe from slip- 
ping off. 

2. Description of the Prior Art 

[0002] Piping for transporting a fluid which is used in 
a semiconductor production process Is often requested 
to have chemical resistance and corrosion resistance. 
In consideration of ttie particularity of the use environ- 
ment, a synthetic resin-made pipe which has certain 
properties is used as piping of this kind. Similarly, as the 
material of joints whfeh are interposed in many connect- 
ing and branching portions of such a pipe (including 
joints which are integrally attached to valves and the like 
connected to the pipe), used is synthetic resin having 
certain properties, in the connection of such a joint and 
the ppe, a connection structure is often empk>yed in 
whk;h, by the fastening force exerted by a fastening 
member such as a pressing ring screwed to a pipe 
receiving port on the side of the joint the pipe inserted 
into the pipe receiving port is prevented from acdden- 
taliy slipping off and the sealing property of the connec- 
tion portion is ensured. In the connection structure, the 
function of preventing accidental slipping-off of the pipe 
due to the fastening of the fastening member, and the 
performance of ensuring the sealing property of the 
pipe connection portion are exerted only after the con- 
tact pressure wNch is generated by the fastening of the 
fastening member reaches a reference contact pres- 
sure. 

[0003] When such a connection structure is 
employed, conventionally, means for defining the 
degree of the fastening force of the fastening member to 
an appropriate level in order to prevent the pipe from 
slipping off and ensure the sealing property is realized 
by a method such as that in which the fastening menrt>er 
is screwed Isy using a torque wrench, or that in which, 
when the fastening member is to be screwed to the pipe 
receiving port, the fastening member is caused to make 
a predetermined nunrd^r of rotations. 
[0004] However, such methods including tine method 
in which a torque wrench is used, and that in which the 
fastening member nrmkes a predetermined number of 
rotations have a protslem in that these methods are 
cumbersome and require skill. 
[0005] When existence/nonexistence of a forget of 
fastening of the fastening member, or adequateness of 
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the fastening state of the fastening member is to be 
determined, a cumbersome checking work must be 
conducted with using tools and jigs. Therefore, it Is diffi- 
cult to completely eliminate an accident due to a forget 
5 of fastening or a failure of fastening. 

Summary of the Invention 

[0006] The invention has been conducted under tiie 

10 circumstance described above. 

[0007] It is an object of the inventk>n to provide a syn- 
tiietic resin-ntade fastening-limiting device for a joint 
fastening member in which an appropriate screw 
amount of a fastening member at wtiich the atxive-men- 

15 tioned reference contact pressure is okrtained can t>e 
determined without using a prior art method that is cum- 
bersome and requires skill. 

[0008] It is another object of the invention to provkie a 
synthetic resin-made fastening-limiting device for a joint 
20 fastening member in which a forget of fasterung of a fas- 
tening member, or adequateness of the fastening state 
of the fastening memt^er can be checked easily and rap- 
Idly. 

[0009] It is a fLoiher object of the invention to provide 
25 a synthetic resin-made fastening-limiting device for a 
joint fastening member in which a fastening member is 
prevented from bang fastened at a degree exceeding 
an albwaUe fastening limit. 

[0010] The synthetic resin-made fastening-limitBig 

30 device for a joint fastening member according to tiie 
invention is a fasteningMimiting device for a fastening 
member which is screwed to a pipe receiving port on the 
skie of a joint and fastens a pipe inserted into tiie pipe 
receiving port, wherein the device comprises: a ring 

35 portion which 's fittable onto an outside of the pipe 
receiving port; a first abutting portion which is disposed 
on one end face in an axial direction of the ring portion 
and which is to at^ut against a reference face disposed 
on tiie side of flie joint; a protrusion which protrudes 

40 from another end face in the axial direction of the ring 
portion; and a second abutting portion which is formed 
by a tip end of the protrusion, and which, when a fasten- 
ing member that has a protruding confronting portion 
confronting the reference face and that is used for fas- 

45 tening tiie pipe is screwed to the pipe receiving port, 
atxjts against the confronting portion. Preferably, tiie 
protrusion is disposed on a beam portion which is dis- 
posed in the ring portion by forming a void space in the 
ring portion and which is flexibly defbnnabla Preferably, 

so a distance in the axial direction of the ring portion 
between the first and second abutting portions is equal 
to a gap between the reference face and the confronting 
portion at the timing when a screw amount of the fasten- 
ing member to the pipe receiving port readies an 

55 appropriate value, and a distance between the first 
abutting portion which is in the one end face in the axial 
direction of the ring portion and the other end face in the 
axial direction of tiie ring portion is equal to the gap 
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between the reference face and the confronting portion 
at the timing when the screw amount of the fastening 
memt>er to the pipe receiving port reaches a limit of 
screwing. 

[001 1 ] In the fastening-limiting device of the invention, s 
when the ring portion is fitted onto the outside of the 
pipe receiving port and the fastening memtser is 
screwed to the pipe receiving port, the protruding con- 
fronting portion of the fastening member pushes the fas- 
tening-limiting device to cause the first abutting portion io 
to atnjt against the reference face on the side of the 
joint Under this state, in the fastening-Omiting device, 
the first at)utting portion abuts against the reference 
face on the side of the joint, and the second atsutting 
portion or the other end face in the axial direction of the 75 
ring portion alxits against the confronting portion on the 
side of the fastening member. 

[Q012] In the at>ove configuration, when the second 
alMJtting portion abuts against the confronting portion on 
the side of the fastening member and the beam portion 20 
is not fiexbly deformed, the gap between the reference 
face and the confronting portion is equal to that between 
the first and second abutting portions of the fastening- 
limiting device, and hence the screw amount of the fas- 
tening memtDer reaches an appropriate value. When the 2S 
other end face in the axial direction of the ring portion 
abuts a^nst the oonfrontirQ portion on the skie of the 
fastenir^ member, the gap between the reference face 
arKi the confronting portion is equal to that between the 
first atxitting portion of the fastening-linriiting device and 30 
the other end face in the axial direction of the ring por- 
tion, and hence the screw amount of the fastening mem- 
ber reaches the limit of screwing. 
[001 3] The screwing position of the fastening member 
at the timing when the screw amount of the fastening 3S 
memt>er reaches the appropriate value under the state 
In wfiich the beam portion is not flexibly deformed is 
indicated as Ihe initial appropriate position," and the 
screwing position of the fastening member at the timing 
when the screw amount of the fastening member 40 
reaches the limit of screwing is indicated as "the limit 
appropriate position." The screw amount of the fasten- 
ing member at the tirrnng when the fEistening memba" ts 
located between the initial appropriate position aind the 
limit appropriate position corresponds to an appropriate 4S 
screw amount of the fastening member. When the fas- 
tening .merrd>er is screwed by such an appropriate 
screw anxnmt, it is possble to obtain the function of pre- 
venting accidental sl^ping-off of the pipe due to fasten- 
ing of the fastening member, and the contact pressure so 
at which the sealing property of the pipe connection por- 
tion is ensured. 

[0014] In the case where the protnsion of the fasten- 
ing-Tmriiting device is di^>osed on the beam portion 
formed in the ring portion, wh&i the fastening member ss 
is further screwed immediately after first at>utting por- 
tion atxits a^inst tiie reference face on the side of the 
joint ard the fastening-fimiting device is not co-rotated 
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together with the fastening member, the protruding con- 
fronting portion of the fastening member pishes tiie 
protrusion of tiie fastening-limiting dance to flexibly 
deform the beam portioa and, when the confronting 
portion overrides the protrusion, the beam portion 
returrs to its original shape When the fastening mem- 
ber is further saewed from the initial appropriate posi- 
tion, therefore, the protrusion is snapped by tiie 
confronting portion of the fastening member to produce 
a sound, t^elore the fastening member reaches the limit 
ap^jropriate position. Consequently, the worker who 
hears the sound can recognize that the screw amount of 
the fastening member enters the ev>propriate range.' 
After the fastening ment>er reaches the limit appropri- 
ate position, the ring portion blocks the forward mo\^e- 
ment of the fastening merrier, so that the fastening 
memfc>er canrust be further screwed. 

[001 5] By contrast when the first and second abutting 
portions do not atsut against the reference face and the 
confronting portion, respectively, a gap exsts between 
the ring portion and the reference face, or between the 
secorvl abutting portion and the confronting portion. 
When the gap is visually observed, therefore, it is possi- 
ble to immediately recognize that the fastening member 
is not screwed by an appropriate amount. When such a 
gap cannot be visually ot>served. it is possit)le to imme- 
diately recognize that the fastening member s screwed 
by an appropriate amount 

[0016] In the invention, preferaljly. the protrusion is 
retractable to a back side of the other end face in tiie 
axial direction of the ring portion, by means of the flexi- 
ble defdrn^on of tiie beam portion. According to tiiis 
configuration, there does not arise a situation in which, 
when the fastening mender is screwed to the limit 
appropriate petition, the protrusion of the ring portion 
inipoJes tiie screwing of the fastening member. 
10017] In the invention, preferatsly, a convex portion is 
inwardly cfisposed at a predetermined place in a circum- 
ferential direction of the ring portion, and the convex 
portion is rotatat>!y held by an annular groove which is 
formed in the pipe receiving port on the side of the joint. 
Acoonfing to th^ configuration, since the convex portion 
disposed on the ring portion ^ held by the annular 
groove in the pipe receiving port on the side of the jdrrt. 
the fast&iing-iimiting device is prevented from easily 
sl9>ping off from the pipe receiving port Therefore, 
there does not arise a situation in which, during a work 
of connecting a pipe, the fastening-limiting device falls 
off and the workability is lowered. 
[001 9] In the irwentioa preferably, the convex portion 
which s rotatably held by the annular groove is engage- 
aisle with an engaging portion which is cfispc^ed at a 
predet^mined place in a circumfererrtial direction of the 
annular groove. In this case, when the convex portion of 
the ring portion of the fa^ening-Gntiting device 
engaged witii the enga^ng portion is disposed in ttie 
amukff groove, the fastening-limiting device is surely 
preveited fmm being co-rotated together with the fas- 
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tening member. TTieretore, the screwing of the fastening 
meml3er causes the protruding oonfronting portion of 
the fastening member to snap the protrusion of the fas- 
tening-limiting de\^ice, so that a sound is surely gener- 
ated. Consequently, the worker who hears the sound 5 
can surely recognize that the screw amount of the fas- 
tening member enters the appropriate range. 

[001 9] The confronting portion may be formed by rec- 
tangular or triangular protrusions which protrude 
respectively from plural places that are in the end face 10 
of the fastening member and arranged at regular angu- 
lar intervals. Preferably, the confronting portion and the 
beam portion have a height of 0.5 to 2 mm. and 1 to 24 
confronting portions are formed. Preferatily, an imer 
diameter of tfie ring portion has a value which allows the is 
ring portion to be loosely fitted onto the outside of the 
pipe receiving port on the side of the joint 
[0020] As described above, when the fastening-limit- 
ing device of the invention is used, ah appropriate screw 
amount of the fastening merhber at whidi the reference so 
contact pressure is obtained can bQ surely detemnined 
without dispersion and without using a prior art method 
that is cumbersome and requires skill. When the fasten- 
ing member Is screwed, the protrusion is snapped to 
generate a sounds and at the same time a shock of the 25 
snap propagates to the hand of the worker which per- 
forms the work of screwing the fastening member. 
Therefore, the device has an advantage that, in accord- 
ance with the sound and the shock, the worker can 
accurately determine the appropriate screw amount of 30 
the fastening mender. When the fastening-limiting 
device of the Invention is used, it is possible to attain an 
effect that a forget of fastening of the fastening meni>er, 
or adequateness of the fastening state of the fasterang 
member can be checked easily and rapidly. Further- 35 
more, the fastening member which is screwed by an 
appropriate amount can be further saewed to the limit 
appropriate position. 

[0021 ] Other vanous features and effects of the inven- 
tion will be further apparent from the following descrip- 40 
tion of embodiments. 

Brief Descripfion of the Drawinos 

[0022] 45 

Fig. 1(a) is a front view of a fastening-limiting 
device, and Fig. 1 (b) is a section view taken along a 
fine Ib-bof Fig. 1(a); 

Ftg. 2(a) is a front view of a fastening member, and so 
Fig. 2(b) IS a side view showing in section a part of 
the fastening member of Fig. 2(a): 
Rg. 3 is a side view showing a state In which the 
fastening-limiting devk:e of Rg. 1 is fitted to a pipe 
receiving port; ss 
Fig. 4 IS a side vi^ showing the fastening merhber 
which is screwed to an initial appropriate posiiion; 
Fig. 5 is a side view showing a state in which the 



screw amount of the fastening member is appropri- 
ately adjusted; 

Rg. 6 is a side view showing the fastening member 
which Is screwed to a limit appropriate position; 
Rg. 7 is a partial longitudinal side section view 
showing a specific example of a structure of con- 
necting a joint with a pipe; 

Rg. 8(a) is a longitudinal section view showing a 
modification of the fastening-limiting device, and 
Rg. 8(b) is a section view taken along a line Vllll> 
Vlllbof Fig.8(a); 

Fig. 9 is a partial longitudinal side section view 
showing a specifb example of a structure of con- 
necting a joint with a pipe In which the fastening- 
limiting device of Rg. 8 is used; 
Rg. 10(a) is a front view of a fastening-limiting 
device of another embodiment, and Fig. 10(b) is a 
section view taken atong a line Xb-Xb of Fig. 10(a); 
and 

Rg. 11(a) is a front view of a fastening member of 
the modif k:ation, and Rg. 1 1 (b) is a side view show- 
ing in section a part of the fastening member of Rg. 
11(a). 

Detailed Description of the Preferred ErrTbodiment 

[0023] The fastening-limiting device 1 of the invention 
is used for a joint A having a structure which is exempli- 
fied in Rg. 7. The joint A includes a joint for connecting 
pipes together, and joinis such as a pipe connecting 
port disposed in a p'pe accessory itself such as a valve 
or a meter which is interposed at an adequate place in 
a pipe. 

[0024] As shown In Rg. 7 in detail, the joint A com- 
prises a ppe receiving port 1 1 0 to whrch a pipe 200 is to 
be connected. When a female thread portion 125 of a 
fcistening memk>er 120 formed by a pressing ring is 
screwed by an appropriate amount to a male thread 
portk>n 112 of the pipe rec^ng port 110 so as to be 
fastened thereto, the pipe 200 which is previously 
inserted into the pipe receiving port 110 is fastened, 
theretjy exerting functions that the sealing property of 
the connection portion t>etween the pipe receiving port 
110 and the pipe 200 Is ensured, and Urmt the pipe 200 
is prevented from slipping off. An appropriate screw 
amount of the fastening member 120 at which such 
functions are satisfactorily exerted is within a fixed 
range. The joint A has a reference face 130 wtiich Is in 
the root portion of the pipe receiving port 110 and which 
extends in a direction perpendicular to the axis of the 
joint 

[0025] Corrfronting portions 1 21 which are opposed to 
the reference face 130 are disposed on the fastening 
member 120. As shown In Figs. 2(a) and 2(b). in the 
illustrated fastening member 120. the confronting por- 
tions 121 are respectively formed by rectangular protru- 
sions which protrude from plural places that are in the 
end face of the fastening member 120 and arranged at 
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regular angular intervals. Preferably, the protruding con- 
fronting portions 1 21 have a height of 0.5 to 2 mm. Pref- 
erably, the number of the protniding confronting 
portions 121 is 1 to 24. and, more preferably, 8 to 16. 

[0026] The fasterang-Iimiting device 1 shown in Figs. 5 
1(a) and 1(b) has a ring portion 21. The inner diameter 
of the ring portion 21 has a value which allows the ring 
portion to be fitted onto the outside of the pipe receiving 
port 110 on the ^de of the joint A. and, preferably, 
loosely fitted onto fhe outskJe. In the ring portion 21 , a io 
first atxjtting portion 22 is formed on the one end in the 
axial cfirection of the ring portion and which is to abut 
against the reference face 130 on the side of the Joint A. 
In the Illustrated example, one end face in the axial 
direction of the ring portion 21 corresponds to the first 75 
abutting portion 22. Second abutting p)ortions 23 are 
formed on the other end in the axial direction of the ring 
portion 21 . The second abutting portions 23 are formed 
by tip ends of protrusions 26 which protrude from two 
places (attematively, one place or two or more places) £o 
of the other erKi face 24 in the axial direction of the ring 
portion 21 and ^arranged at regular angular intervals, 
respectively. Each of the protrusions 26 is formed at the 
center of a beam portion 28 which is flexibly deformable. 
Each beam portion is disposed in the ring portion 21 by 25 
forming a long void space 27 in the ring portion 2 1 in the 
circumferential direction. Ther^re, the beam portions 
28 have elasticity peculiar to synthetic resin. The protru- 
sions 26 are retractable to the back side of the otiier end 
face 24 in the axial direction of the ring portion 21, by 30 
means of the f lexitale deformation of the beam portions 
28. Preferably, the beam portions 28 have a fl^dcness of 
0.5 to 2 mm. 

[0027] In the fastening-limiting device 1 , the gap (tiie 
gap in the case where tiie beam portions 28 are not 35 
flexibly deformed) a between the first and second abut- 
ting pc»rtions 22 and 23 in the axial direction of the ring 
portion 21 , and the gap b between tiie first abutting por- 
tion of the ring portion 21 and the other end face 24 in 
the axial direction of the ring portion 21 are deternvned 40. 
in the following mann^. 

P>028] The gap a t>etween the first and second abut- 
ting portions 22 and 23 is equal to the gap between the 
reference face 130 and the confronting portions 121 at 
the tinrnng when, in the case where screwir^ of the fas- 45 
terung manber 120 is advanced into the pipe receiving 
port 1 10, the sealing property and the sli^ing-off pre- 
venting function are initially exerted. The screwing posi- 
tion of the fastening member 120 at whidi the functions 
are initially exerted is "the initial appropriate position." so 
The gap b between the first abutting portion of the ring 
portion 21 and the aVh& end face 24 in the axial direc- 
tion of the ring portion 21 is equal to the ^p between 
the reference face 130 and the confronting portions 121 
which gap is tiie limit of. when screwing of the fastening ss 
member 120 is advanced into the ppe receiving port 
110 with exceeding the initial app'opriate portion, 
surely e}®rting the above-mentioned functions. Th.e 



screwing position of the fastening member 1 20 at which 
the gap is formed is "the limit appropriate position." 
Therefore, the fastening member 120 is located 
between tiie initial appropriate position and the \mt 
appropriate petition. In other words, when the gap 
between the reference face 130 and the confronting 
portions 121 is in the range of the difference c 
(c s a - b) of the gaps, the screw amount of the fasten- 
ing nnember 1 20 corresponds to an appropriate saew 
amount of the fastening member 120. When the fasten- 
ing member 120 is screwed by such an appropriate 
screw amount, rt is possible to attain the function of pre- 
venting accidental slipping-off of the pipe 200 due to the 
festening of the fastening member 120, and a contact 
pressure at which the perfonmance of ensuring the seal- 
ing properly of tiie pipe connection portion is obtained. 
[0029] The screw amount of the festening men^r 
120 is appropriately adjusted in the following manner by 
using the fastening-limiting device 1 which has been 
d^crtoed vwth reference to Rg. 1. As shown In Rg. 3. 
the fastening-limiting device 1 is fitted onto the outside 
of tiie pipe receiving port 11 0 on the side of the joint A. 
The fastening member 120 which is previously fitted 
orrto the pipe 200 is screwed to the pipe receiving port 
110. The pipe 200 is previously inserted into the pipe 
receiving port 110. 

[P030] As a result, the fastening member 1 20 screwed 
to tiie pipe receiving port 110 pishes the fastening-lim- 
iting device 1 to cause tiie first abutting portion 22 of the 
fastening-limiting device 1 to abut against the reference 
face 130 on ttie side of tiie joint A as shown in Rg. 4. 
Rg. 4 shows a state in which the protruding confronting 
portions 121 of the fostening member 1 20 push the sec- 
ond abutting portions 23 of the fastening-limiting device 
1 . Under tiie state of Rg. 4, the first abutting portion 22 
of tiie fastening-limiting device 1 abuts against the refer- 
ence face 130. and the second abutting portions 23 of 
the device abut against the confronting portions 121 on 
the side of the fastening memt^er 120. The beam por- 
tions 28 are not flexibly deformed. Therefore, the gap 
between the r^erence ^ce 130 and the confronting 
portions 121 is equal to the gap a t^tween the first and 
second abutting portions 22 and 23 in the axial direction 
of the ring portion 21, and tiie fastening member 120 
reaches ttie initial appropriate position. Consequentiy, 
the above-mentioned sealing property and sRpping-off 
preventing function are exerted. Before the fastening 
member 120 reaches the initial appropriate position, tfie 
fastening-limiting device 1 nr^y be co-rotated togettier 
with the fastening member 120. Even when such a co- 
rotation occurs, there arisK no problem. 
[0031 1 When tiie first abutting portion 22 of the fa^en- 
ing-iimiting de\^e 1 atsuts against the reference face 
1 30 as shown in Rg. 4. a friction resistance s produced 
in the abutting place. Therefore, the fastening-limiting 
device 1 is hardly co-rotated even virhen the fastening 
member 120 is further screwed. When the fastening 
member 120 is furttier screwed immediately after fur- 
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ther co-rotation of the fastening-limiting device 1 is 
inhibited in this way, the protruding confronting portions 
121 of the fastening member 120 push the protrusions 
26 of the ring portion 21 , ther^y causing the beam por- 
tions 28 to be flexibly deformed as shown in Rg. 5. 
When the confronting portions 121 override the protru- 
sions 26, the beam portions 28 retum to their original 
shape. Therefore, the protrusions 26 are snapped by 
the confronting portions 1 21 1o produce a sound, and at 
the same time a sfiock of tfie snap Is transmitted to the 
hand. Consequently, the wortcer senses the sound artd 
the shock and recognizes that the screw amount of the 
fastening merhber 120 enters the appropriate ranga 
This function is exerted more satisfactorily in the case 
where the height of the confronting portions 121 and the 
thickness of the beam portions 28 are in the range of 
0.5 to 2 mm, as compared with the case where the 
height of the confronting portions 121 and the thidoiess 
of the beam portions 28 are smaller than 0.5 mm or 
larger than 2 mm. It was confirmed that, when the 
nurrber of the protruding confronting portions 121 is 1 
to 24 or, preferably, 8 to 1 6, the function is exerted more 
satisfeictorily than the case where tiie protruding con- 
fronting portk>ns 121 is 25 or more. 
[0032] In the case where the fastening member 1 20 is 
further screwed after the protrusions 26 are snapped by 
the confronting portions 1 21 . when the protrusions 26 of 
the fastening-limiting device 1 are pushed by the con- 
fronting portions 121 of the lastenirrg member 120. the 
beam portioris 28 are flexibly d^ormed, so that the pro- 
trusions 26 are retracted to the same level as that of the 
other end face 24 in the axial direction of the ring portion 
21 . In a similar case, when the protrusions 26 of ttie fas- 
tening-Gmiting device 1 are pushed by the end face of 
the fastening mender 120, tiie beam portions 28 are 
flexit>ly defonmed so that the protrusions 26 are 
retracted toward the level of the other end face 24 in the 
axial direction of the ring portion 21 . As shown in Rg. 6, 
therefore, the confronting portions 121 abut against the 
otiner end face 24 in the axial direction of the ring portion 
21, and the fastening member 120 reaches the limit 
appropriate position. After the fastening member 120 
reaches the limit appropriate position in this way, the 
ring portion 21 tDlocks the forward movement of the fas- 
tening member 120. with the result that the fastening 
memt>er 120 cannot be further screwed. 
[0033] In the above-descrbed configuration, the posi- 
tion of the fastening memk>er 1 20 at the timing when the 
protrusions 26 are snapped by tie confronting portions 
121 to produce a sound is between the initial appropri- 
ate position and the limit appropriate position. When the 
protrusions 26 are snapped by the confronting portions 
121 cind a sound is produced, therefore, it is possible to 
obtain tiie function of preventing accidental sli|:ping-off 
of the pipe 200 due to fastening of tiie fastening mem- 
t>er 120. and the contact pressure at which tiie sealing 
property of the pipe connection portion is ensured. Con- 
sequently, it is preferable to stop the operation of saew- 



ing the fastening member 120 when the protrusions 26 
are snapped by the confronting portions 121 and a 
sound is produced. 

[0034] By contrast, when the first at)utting portion 22 

5 of the fastening-limiting device 1 does not abut against 
tine reference face 130, a gap exists between the first 
abutting portion 22 and tiie reference face 1 30. When 
the gap is visually observed, therefore, it Is possible to 
immediately recognize tiiat the fastening member 120 is 

10 not screwed by an appropriate amount When such a 
gap cannot be visually cA)served. it is possible to imme- 
diately recognize that the fastening member 120 is 
screwed by an appropriate amount 
[0035] Rg. 8 shows a modification of the fastening- 

15 fimiting device 1 . in the fastening-limiting device 1 , a 
daw-like convex portion 29 is inwardly disposed at a 
predeterrnined place (one or two places) in the circum- 
ferential direction of the ring portion 21 . At both tiie 
sides of the convex portion 29. slit-fike openings 29a 

20 ard 29a are formed in the ring portion 21 . Therefore, tiie 
convex portion 29 can be easily elastically deformed 
outwardly and inwardly with respect to the ring portion 
21. 

[0036] Rg. 9 shows the joint A using tiie fastening-lim- 

2S iting device 1 of Rg. 8. in the joint A, an annular groove 
113 is formed in the root portion of the pipe receiving 
port 110. The convex portion 29 of the fastening-limiting 
device 1 which is fitted onto ttie outside off the pipe 
receiving port 110 is rotatak^ly held by tiie annular 

30 groove 113. Sifyce the convex portion 29 can be easily 
elastically deformed outwardly and inwardly with 
respect to the ring portion 21 as descrit>ed above, the 
convex portion 29 is easily fitted into the annular groove 
113 by fitting the fastening-limiting device 1 onto the 

S5 outskje of the pipe receiving port 1 1 0. An engaging por- 
tion 114 protrudes from a predetermined place (for 
exanriple, one place) in tiie drcumferential direction of 
tiie annular groove 113. The convex portion 29 is 
engageable in tiie rotation direction of the convex por- 

40 tion, with the engaging portion 114. 

[0037] According to tills conf iguration, the co-rotation 
of the fastervng-limiting devtoe 1 in the case where the 
fastening member 120 is screwed is blocked by the 
engagement of the convex portion 29 and the engaging 

45 portion 114. Therefore, tiie screwing of the fastening 
menrti!>er 1 20 causes the protruding confronting portions 
121 of the fastening menrter 120 to snap the protru- 
sions 26 of the fastening-Hmiting device 1, so that a 
sound is surely generated. Consequently, the worker 

so who hears the sound can surely recognize that the 
screw amouTt of tfie fastening menr^er enters the 
appropriate range. 

[P038] The other configuration is identkal with that 
which has t>een descrbed With reference to Rgs. 1 to 7. 
55 In Rgs. 8 and 9, therefore, the identical components are 
designated by tfie same refererKe numeials used in 
Rgs. 1 to 7, and their descrqMion is omitted. 
[0039] As tiie material of the fastening-limiting device 
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1, polyethylene resin, polypropylene resin, polyvinyl 
chloride resin, or fluororesin such as PFA. PVDF, or 
ETFE may be suitably used Particularly when the fas- 
tervng-tinniting device 1 is made of fluororesin, the fas- 
tening-limiting device has the following advantage 
because of the high melting point of fluororesin. Even 
when the fastening-limiting device 1 is used in the 
adjustment of the screw amount of the fastening mem- 
ber 1 20 and thereafter remains to be fitted onto the 
receiving port 110, therefore, there is no fear that the 
fastening-limiting device 1 melts because of a thermal 
effect of a high-temperature fluid. 

[0040] In the fastening-limiting device 1 , the void 
spaces 27 having a shape which is formed by boring a 
hole in a part of the ring portion 21 are formed to pro- 
vide the ring portion 21 with the beam portions 28 which 
are supported at both the ends, and the protrusions 26 
are formed at the centers of the beam portions 28. This 
structure may be replaced with that in which, as shown 
in Rgs. 10(a) and 10(b), the void spaces 27 having a 
shape which are formed by depressedly removing the 
ring portion 21 are formed to provide the ring portion 21 
with cantilever beam portions 28, and the protrusions 26 
may be formed at the end portions of the beam portions 
28. As shown in Rgs. 11(a) and 11(b), the confronting 
portions 121 of the fasterang member 120 may have a 
triangular shape. 

[0041 ] The entire disclosure of Japanese Patent Appli- 
cation No. 9-255318 filed on S^ember 19, 1997 
including specifbalioa claims, drawings and summary 
are incorporated hereri k>y reference in its entirety. 

Claims 

1. A fastening-limiting device for a fastening member 
which is screwed to a pipe receiving port on the 
side off a joint and fastens a p^e inserted into said 
pipe receiving port, wherein said device comprises: 

a ring portion which is fittable onto an outside 

off said pipe receiving port; 

a first abutting portion which is cfisposed on 

one erKi face in an axial direction of said ring 

portion and which is to abut against a reference 

face disposed on the side of said joint, 

a protrusion which protrudes from another end 

face in the axial direction of said ring portion: 

and 

a second akxjtting portion which is formed by a 
tip end of said protrusion, and which, when a 
fastening member that has a protrucfing con- 
fronting portion confronting said reference face 
and that s us&i for fasterdng said pipe is 
screwed to said pq:>e receiving port, abuts 
against saki confronting portion. 

2- A fastening-limiting device for a fastening memljer 
according to claim 1 , wheran said protrusion s dis- 



posed on a beam portion which is disposed in said 
ring portion by forming a void space in said ring por- 
tion and which is flexibly deformable. 

5 3. A fastening-limiting device for a fastening member 
according to daim 2, wherein a distance in the axial 
direction cff saki ring portion between said first and 
second abutting portions is equal to a gap between 
said reference face and said confronting portion at 

10 the timing when a screw amount of said fastening 
member to said pipe receiving port reaches an 
appropriate value, and a distance between said first 
abutting portion which is in said one erti face in 
said axial cfirection of said ring portion and the other 

75 end face in said axial direction of said ring portion is 
equal to said gap between said reference face and 
said confronting portion at the timing when the 
screw amount of said fastening member to said 
pipe receiving port reaches a limit of screwing. 

so 

4. A fastening-limiting device for a fastening member 
according to daim 2, wherein said protrusion is 
retractable to a back side of the other end face in 
the axial direction of said ring pjortion, by means of 

25 the f lexitsle deformation of said beam portion. 

5. A festening-limiting device for a fastening member 
according to claim 1. wherein said protruding con- 
fronting portion is formed by protrusions protruding 

30 from the end face of said fastening memt>er. 

6. A testening-limiting device for a fastening member 
according to daim 1 , wherein a convex portion is 
inwardly di^c^ed at a predetermined place in a cir- 

35 cumferential direction of said ring portion, and said 
convex portion is rotatably held by an annular 
groove which is formed in said pipe receiving port 
on the side of said joint 

40 7. A fastening-limiting device for a fastening member 
according to daim 6, wherein said convex portion 
which is rotatably held by said annular, groove is 
engageable with an engaging portion wh'rch is dis- 
posed at a predetermined place in a drcumferential 

45 cOrection of said annular groove. 

8. A fastening-limiting device for a fastening merrier 
according to daim 1, whe-ein said confronting por- 
tion is formed by rectangular protrusions which pro- 

50 trude respectively from plural places that are in the 
end face of said fastening member and arrange! at 
regular angular intervals. 

9. A fastening-lirrDting device for a fastening member 
55 according to daim 1. wh&ein said confronting por- 
tion is formed by triangular protrusions wfiich pro- 
tnxje respectively from plural places that are in the 
end face of said fastening member and arranged at 
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regular angular intervals. 

10. A fastening-limiting device for a fastening member 
according to claim 5. wherein said confronting por- 
tion has a height of 0.5 to 2 mm. 5 

11. A fastening-limiting device for a fastening member 
according to claim 5. wherein said device com- 
prises 1 to 24 confronting portions. 

10 

12. A fastening-limiting device for a fastening member 
according to daim 1 , wherein an inner diameter of 
said ring portion has a value which allows said ring 
portion to be loosely fitted onto the outside of said 
pipe receiving port on the side of said joint is 



13. A fastening-nmiting device for a fastening member 
according to claim 2, wherein said t>eam portion 
has a thickness of 0.5 to 2 mm. 
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(54) Synthetic resin-made fastening limiting device for a joint fastening member 

(57) The presart inventk>n relates to a festening- 
limiting dance (1) for a fastening member (120) which 
fastens a pipe (200) inserted into a pipe receiving port ^ 
(110) on the side of a joint (A). The ^stening-limiting 
device (1) has a ring portion (21) which is fittable onto 
the outside of the pipe receiving port (1 10). A beam por- 
tion (28) is formed on the ring portion (21). A protrusion 
(26) is formed on the beam portion (28). A first abutting 
portion (22) which is to abut against a reference face 
(1 30) on the side of the joint (A) is formed on one end of 
the ring portion (21). A second abutting portion (23) 
which is to abut against a confronting portion (121) of 
the fastening member (120) is formed on the other end ^ 
of the ring portion (21). The gap (a) between the first 
and second abutting portions (22) and (23) is equal to 
the gap between the reference lace (130) and the con- 
fronting portion (121) at the tinting when the fastening 
member (120) exerts a sealing property and a function 
of preventing siippng-ofL According to ttie invention, 
when an. appropriate sealing property of the pipe con- 
nection poiion and prevention of slip}ping-off of the pipe 
are to be attained, the screw amount of the fastening 
member can be apprqDriately determined without dis- 
persion. 
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